Controlled release of paclitaxel from heparinized metal stent fabricated by layer-by-layer assembly of polylysine and hyaluronic acid-g-poly(lactic-co-glycolic acid) micelles encapsulating paclitaxel.
Drug-eluting stent (DES) has been widely used for effective treatment of obstructive coronary artery disease, preventing the occurrence of restenosis that is mainly caused by hyper-proliferation of smooth muscle cells. Here, we demonstrate the immobilization of heparin on the metal surface via a bioinspired manner and subsequent build-up of a therapeutic layer-by-layer multilayer composed of paclitaxel (PTX) encapsulated poly(lactic-co-glycolic acid) grafted hyaluronic acid (HA-g-PLGA) micelles, heparin, and poly-L-lysine (PLL). It was hypothesized that the heparinized metallic surface would create a nonthrombogenic environment, while controlled release of PTX from the surface could induce antiproliferation of smooth muscle cells. For the surface immobilization of heparin on the surface of cobalt-chromium alloy (L605), dopamine-derivatized heparin was synthesized and anchored on the surface by a mussel-inspired adhesion mechanism. An amphiphilic graft copolymer of HA-g-PLGA was synthesized and utilized for the formation of anionic PTX loaded micelles. A PTX eluting multilayer composed of anionic HA-g-PLGA micelles, heparin, and PLL was self-assembled on the metal surface by a layer-by-layer fashion. The loading amount of PTX on the metal surface could be readily controlled with concomitantly achieving sustained release profiles of PTX over an extended period. The proliferation of human coronary artery smooth muscle cells was successfully arrested by controlled released PTX from the therapeutic multilayer coated on the metallic substrate.